On June 1, 1885, Francesco Durante, professor of clinical surgery at the University of Rome, performed the first successful operation for an intracranial tumor when he removed a pre dominantly unilateral meningioma of the left olfactory groove. This procedure followed the celebrated Bennett-Godlee case, which resulted in a fatality, by only 6 months. ' If we were to designate an intracranial neoplasm that has had the most effect on the development of neurologic surgery, very likely the intracranial meningioma would be pro minently considered. ' Harvey Cushing3) suggested the term "meningioma" when he delivered the Cavendish Lecture in 1922. He was the first to use electrocautery in intracranial surgery to remove a meningioma of the olfactory groove in 1927. 4 
Mayo Clinic Series of Patients
From 1914 through 1975, 2,147 patients with intracranial meningiomas were seen at the Mayo Clinic (Table 1) . Of this group, 1,923 patients underwent operative intervention; the remaining 224 intracranial lesions were iden tified at postmortem examination.
From 1960 through 1975, 749 patients who had meningiomas were seen at the Mayo Clinic (Table 2 ). In 10 of these patients, the brain tumor was discovered at postmortem examination. The remaining 739 patients under went 790 craniotomies for their initial and recurrent tumors during this 16-year period. At the Mayo Clinic, approximately 50 cranio tomies are done annually for these challenging neoplasms.
Incidence of Meningiomas
The incidence of meningiomas is from 13.4' to 19.2 %5) among all tumors of the brain. Parasagittal meningiomas are the most fre quently seen intracranial primary meningeal tumor; they constituted 28.6 % of our series from 1960 through 1975 and 29.1 % of our total experience. Tumors of the sphenoidal ridge are the second most frequently seen intracranial meningioma, comprising almost 20 % of our series. Also common are tumors of the con vexity, posterior fossa, tuberculum sellae, and olfactory groove. Middle fossa, gasserian ganglion, foramen magnum, intraorbital, optic sheath, ventricular, tentorial, and multiple tumors occur more rarely.
From 1960 through 1975, 214 parasagittal tumors were found in Mayo Clinic patients. Of these tumors, 99 occurred anteriorly, 26 oc curred in the posterior portion of the falx or longitudinal sinus, and 84 arose from the midportion of these structures. In 5 patients, the location of the tumor was not recorded.
In the 1960 through 1975 series, 143 sphenoidal ridge meningiomas were seen. Their classifications were as follows: 50 medial, 23 middle, 53 lateral, 1 bilateral, 3 middle and medial, and 13 unclassified. Also seen in the 1960 through 1975 review were 89 posterior fossa, 86 convexity, 60 tuberculum sellae, 29 olfactory groove, 27 middle fossa, 23 foramen magnum, 20 tentorial, 15 intraorbital, 13 multiple, 12 gasserian ganglion, 11 ventricular, and 7 optic sheath meningiomas.
The greatest number of tumors were in patients who were 40 to 70 years old, and 237 male patients and 445 female patients had their first operation during the years 1960 through 1975. Kaplan,6) Cushing and Eisenhardt,') and Hoessly and Olivecrona') reported an almost equal sex distribution in their patients with parasagittal meningiomas whereas our current study (1960 through 1975) demonstrates a predominance of female patients (64.7%). This is consistent with the sex distribution of patients with intracranial meningiomas in our total experience.
Hospital Mortality
In our total series, we have operated on 16 patients for meningiomas of the lateral ventricle without a casualty. In addition, web recently reported on 57 patients with benign extramedul lary tumors (19 neurinomas, 37 meningiomas, and 1 teratoma) of the foramen operated on between 1957 and 1976; in this group, there were two surgical deaths (3.5 % operative mortality). Among the 682 Mayo Clinic patients operated on for the first time for intracranial meningiomas from 1960 through 1975, there were 27 related deaths (4.0 % operative mortality). When patients undergoing multiple operative procedures for their tumors were included, there were 34 deaths in 790 operations during the same period, a 4.3 % operative mortality (Table 3 ). An operative mortality is defined as a death occurring within the hospital after a surgical procedure. (Table 4 ; Fig. 1 ). Those operated on in the 1960 through 1964 period had a significantly higher 1-month mortality of 8.9 % ; the mortality decreased to 3.1 % in the 1965 through 1969 period and to 2.9 % in the 1970 through 1975 period. Other significantly high first-month mortalities were found among patients more than 70 years old (11.8 %) and among patients with meningiomas in the tentorial (25 %) or posterior fossa sites (13.2%). On the total patients operated on for the first time in the 1960 through 1975 period and surviving the first month postoperatively, 96 survived the first year and 63 % survived 15 years. Sex-Female patients had a significantly better prognosis than did male patients. Their 15-year survival was 66 %, whereas that of male patients was 56 %. There was a slight but insignificant difference in the first-month survival, as shown in Figure 2 .
Age-Survival was similar among patients younger than age 50 years (Fig. 3) . Patients who are in the 60 to 70-year age group are expected to have poorer survival rates than younger patients, but in this study the survival rate was much poorer than would be expected from aging alone. The effect of age in our patients with intracranial meningiomas was profound. For example, the observed 15-year survival of patients in their 70's was 9%. The expected 15-year survival of such patients would have been 27 % in the general population. The relative survival (observed survival divided by expected survival), therefore, is 33 % and is much lower than the relative survival of younger patients (Table 4) . Site of Tumor-After the first month post operatively, survival at 15 years ranged from a low of 53 to 57 % for patients with convexity, tentorial, and parasagittal tumors to a high of 74 to 86 % for patients with sphenoidal ridge, olfactory groove, and foramen magnum tumors (Fig. 4) . These differences are statistically significant. When the parasagittal tumors were subclassified into anterior, middle, and pos terior tumors and when the sphenoidal ridge tumors were further categorized as lateral, medial, or middle, there was no significant variation in survival of patients.
Histology-Histologically, 76 tumors were considered to be cellularly active, with mitosis present. These tumors were obviously more malignant than the remaining 606 tumors. The 1-month mortality was somewhat higher for the group with malignant lesions (7.9%) than for those with benign lesions (4.8%). This difference, although suggestive, was not statistically significant. The survival after the first month, however, was strongly significant statistically; the 15-year survival was 34% in the group with malignant tumors and 68% among patiens with benign tumors (Fig. 5) .
Of the benign lesions, 33 % occurred in male patients and 67 % in female patients; of the malignant tumors, 46 % occurred in male patients and 54 % occurred in female patients. This was statistically significant (P<0.05). there is a preponderance of female patients, these tumors occur more frequently in patients in the middle decades of life, and they occur in locations with the greatest number of leptomeningeal cells, such as the parasagittal area, the sphenoidal wings, and the cerebral convexities. The hospital mortality of 4.0% for 682 patients having the initial surgical procedure between 1960 and 1975 and the ]-month mortality of 5.1 % of these patients seem acceptable. The decrease in mortality from 8.9 % for the period 1960 through 1964 to 2.9 during the last 5 years of this study is encourag ing and probably represents improvement in surgical and anesthetic techniques, the more universal use of osmotic diuretics during surgery, and use of steroids to combat preopera tive and postoperative cerebral edema.
Female patients seem to have a better immediate and long-term postoperative survival than do male patients. As expected, older patients have a much worse prognosis than do those younger than 60 years of age. The survival rates for patients with tumors arising from all locations were gratifying except for patients with tumors arising from the tentorium, the convexity (unexpected), and the parasagittal area. Surprisingly good survival rates after the first month were found in patients with tumors of the foramen magnum, olfactory groove, sphenoidal ridge, and tuberculum sellae. Although about 4 % of such patients died in the first month, survival thereafter was about the same as expected for the general population (Figs. 1, 2 , and 5). The excellent prognosis for patients with meningiomas arising within the lateral ventricles, with no operative mortality and no recurrence of the tumors in our total series of 16 cases (11 cases in the 1960 through 1975 review), was unexpected. Patients with meningiomas that revealed micro scopic changes indicative of cellular activity with mitosis and characteristics of malignancy proved to have a much poorer immediate and long-term survival.
